Abstract-Solar activities eject high energetic particles, instead of electromagnetic radiation. The well-know solar activity main indicator is the existence of sunspot which has mean variation in 11 years, named by solar cycle. Solar activities are related to the space weather affecting all planets atmospheric variability, moreover to the Earth's climate variability. The big question arises to the relation between solar forcing energy to the Earth's global volcanic activities. We search its connectivity from yearly volcanic activities refer to Volcano Explosive Index (VEI) and sunspot number within year of 1900 to 2013 (113 years) which represent the global warming period and the range of Maunder minimum within year of 1615 to 1751 (136 years) which known as the global cooling period. We found that the declining solar cycle significantly show more volcanic activities (VEI=1 to 5) with more than 40% occurrences for both warming and cooling periods. They have mean occurrences of (50.1±4.5) % and (42.0±10.4) %, respectively. In the rising phase of solar cycle, the average occurrences are (27.1±3.3) % and (28.8±5.3) %, respectively. When we selected the interval time in 3 years around the peak of maximum and minimum of the solar cycle, the global warming period had average of (27.1±5.5) % and (32.1±4.4) %, respectively and the global cooling period showed an average of (32.7±11.1) % and (21.3±5.0) %, respectively. The minimum phase showed higher frequency events of volcanic activity than the maximum phase during the warming period, opposite to the cooling period. Although the physical reason is far for explanation, we argue that solar activities have a clear relation with global volcanic activities.
INTRODUCTION
The best contrast of solar surface features are sunspot group. The ancient researchers have documented their observation results personally or institutional. After data reconstruction, it is known of having regular mean periodicity of around 9.5 to 11 years. The sunspot number is defined and computed by the summation of observed daily individual sunspot and sunspot group [1] . Then, we called it solar activity index. The sunspot number or Wolf sunspot number was collected by researchers over 400 years. Instead of cyclic variation, they also found spotless periods or no visual or a few sunspot across solar surface for several years continuously. One of them was called Maunder Minimum, also known as the prolonged spotless period for the period starting in about 1645 and continuing to about 1715 [1] . This was not due to a lack of observations. The Maunder Minimum coincided with the middle part of the Little Ice Age, during which UK, Europe and North America were subjected to harsh cold winters. The global average temperature during that period was cooled by 0.3 o C to 0.4 o C. However, regional drop temperature changes were quite large (1 o C to 2 o C) [2] . On the other hand, in the last 100 years, solar activity or sunspot number have been increased by a factor of 2.3 [3] which represents as global warming period. From 1880 to 1990 the global mean annual temperature increased 0.55 o C [4] . Until now, we do not yet know quantitatively how such changes in solar activities and how they will influence the global environment [5] .
On the other phenomena, the hazardous geological event contains evidence of rare, explosive volcano super eruptions that have covered whole continents with volcanic ash and have global long-term recurrence intervals estimated to be in the range of 100,000-200,000 years. Basic geographic and geologic information for volcanoes thought to have been active in the last 10,000 years (Holocene) were recorded [6] . Other institutions are routinely updated the world volcano eruptions. More than 1,546 recently active volcanoes listed by the Smithsonian Institute Global Volcanism Program (GVP). Some were associated with major earthquake. The Volcanic Explosivity Index, or VEI, was proposed in 1982 as a way to describe the relative size or magnitude of explosive volcanic eruptions [7] . It is a 0 to 8 index of increasing explosivity. Each increase in number represents an increase around a factor of ten. The VEI uses several factors to assign a number, including volume of erupted pyroclastic material (for example, ash fall, pyroclastic flows, and other ejecta), height of eruption column, duration in hours, and qualitative descriptive terms.
Some early results had been proposed for a possible global volcanic eruption cycle in relation with solar activity [8] [9] [10] . Unfortunately, there is no positive agreement for such correlations. Some authors have led to deny or agree any correlation between global volcanic eruptions and solar activity [11] . Moreover, there is no clear physical mechanism to explain any positive correlation. Conclusions were based merely on epoch analysis and simple visual inspection of tables or graphs. Further complete statistical tests of significance and multi-variables correlation should be performed to support the claimed presence of their any relationship.
In this study, we selected world volcanic eruption in the years of global cooling and global warming periods in order to study their relation to extreme condition of solar activities with terrestrial phenomena.
II. DATA
Annual mean sunspot data were compiled by Royal Observatory of Belgium. The yearly average sunspot number is obtained by taking the average of all daily numbers for the corresponding year. For years before 1849 and in particular before the 19th century, the annual mean becomes more approximate, when daily spotless Sun happened or sunspot counts were not available every day i.e. seasonal effects. For that period, the yearly average was then often obtained by averaging the monthly means.
In GVP catalog, eruptions have been classified according to a semi quantitatively based Volcanic Explosivity Index or VEI with a scale of VEI = 0 for very small effusive eruptions to VEI = 8 for the largest explosive eruptions. Rankings of eruptions by VEI are usually uncertain for all, but the largest and best documented cases. In a small number of cases, the day or even the month of the eruption is ambiguous since the activity consisted of a closely spaced succession of large eruptions. Relative completeness of the dates only begins around 1800 for VEI ≥ 5, around 1900 for VEI = 4, and around 1960 for VEI = 3. The progressive improvement in observing and reporting the smaller eruptions may influence the number of VEI, not really an actual increase of worldwide volcanism, especially in the last 200 years.
III. RESULTS AND DISCUSSION
A. Sunspot Number Table 1 shows the solar cycle during the period from year 1600 to 2013 [12] . We can directly compare the sunspot number during solar very low activity or Maunder Minimum in year 1645 to 1715 and solar high activity in year 1900 to 2013. There is no unique cycle and several asymmetries occur in solar cycle phase (see Table I ). Some study mentioned that the last solar cyle (cycle 24) will be a lower peak to peak than the previous cycle.
The years of solar maximum and minimum phase and their sunspot number are seen in Table 1 . The numbering of solar cycle is started in year 1755. We can obtain that duration of rising phase and declining phase of solar cycle are different. The former is shorter than the latter. So, duration of each cycle or cycle length varies for each other. The higher sunspot number corresponds to shorter cycle length, vice-versa. 
B. Volcanic Explosivity Index
From Table II , there was no eruption with VEI equal to 7 and 8. Only a very small number of eruption with VEI equal to 6. So, we only consider the VEI number ≤ 5 in both cooling and warming periods. A VEI of 2 has served largely in number. Early numbers of VEI or minor phenomena act as precursors or after effects of major eruptions. However, we try to include for this study, although eruptions with VEI ≥ 3 might be more useful to differentiate large eruptions. 
C. Relation between VEI and Solar Cycle
In Table III and Table IV , we separate the components of solar cycle into different phase. The minimum or maximum phases mean one year before to one year after the year of minimum or maximum, respectively. The rising period means the length from minimum to maximum phase. On the other hand, the falling phase is duration from maximum dan minimum phase. The length of falling period is usually longer than rising period. Duration of rising and falling years depend on year of minimum and maximum of the solar cycle or the length of solar cycle, as seen in Table I . During the declining phase, the average frequency of eruption is significantly larger in falling phase than the rising phase in both cooling and warming period. There is also indication that large eruptions occur in the low solar activity.
In cooling period, the maximum phase has a larger percentage in average of eruption and high intensity eruptions i.e. VEI ≥ 2 than the minimum phase. In contrast with warming period, the minimum phase shows a larger percentage. 
IV. CONCLUSION
The Sun, interplanetary space, magnetosphere, ionosphere, the Earth's atmosphere, other geospheres, and the Earth itself with processes in its interiors, are an entire physical system, i.e., seismic and volcanic phenomena are parts of an integrated physical process in the Sun-EarthMoon system. Unfortunately, the obvious physical link between volcanic eruptions and solar activity can only be conjectured at present. Because of the large amount of randomness in the volcanic record, the link has a time delay in accumulating energy, and solar activity will acts for adding that energy. It is now fairly certain that the 11-year solar cycle has a finger print in changing of the Earth's climate, as indicated by measurements of surface pressure, temperature, precipitation, and zonal wind patterns. Those will cause a slight alteration of the Earth's total moment of inertia and of its atmospheric angular momentum. To conserve the Earth's total angular momentum, its interior rate of rotation adjusts. Fluctuations in the Earth's revolution should be searched for in interactions between the mantle and the core. It is established in geophysics that the core revolves relative to the mantle at about 0.2 o per year. The drift of the core and the intensification of its cyclic displacements are accompanied by elastic deformations of the mantle and respective abrupt changes of the stress and thermo dynamical state of all its layers. Instead of thermal and gravitational force, global electricity may also cause abrupt change in energy formation rate. The role of solar energetic particles i.e. cosmic ray, solar energetic proton and electron that will interact with magnetosphere, ionosphere and Earth's surface conductivity and resistivity could trigger seismic and earthquake activities.
Although more study should be conducted with further multi-wavelength data, we concluded that during the declining phase, the average frequency of eruption is significantly larger in falling phase than the rising phase in both cooling and warming period. However, in cooling period, the maximum phase has a larger percentages in average of eruption and high intensity eruptions i.e. VEI ≥ 2 than the minimum phase. In contrast with warming period, the minimum phase shows a larger percentage.
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